Introduction
Niobium and tantalum pentafluorides are very strong, hard Lewis acids which form complexes with many neutral donor ligands; the commonest stoichiometries are the six-coordinate [MF 5 L] (L = monodentate ligand) and the ''self ionisation ' 6 ] with six-and eight-coordinate cations, respectively [1] . Both types of complex with O-, N-and S-donor ligands have been well characterised in recent studies [1] [2] [3] [4] , and we reported very recently [5] the first complexes with neutral bidentate phosphorus or arsenic donor ligands, [MF 4 (diphosphine) 2 ][MF 6 ] (M = Nb or Ta, diphosphine = o-C 6 H 4 (PMe 2 ) 2 , Me 2 P(CH 2 ) 2 PMe 2 , Et 2 P(CH 2 ) 2 PEt 2 or o-C 6 H 4 (PPh 2 ) 2 ) and the diarsine analogues [MF 4 (o-C 6 H 4 (AsMe 2 ) 2 ) 2 ][MF 6 ]. These were prepared by reaction of the appropriate MF 5 with the Group 15 donor ligand in anhydrous MeCN, and spectroscopic and X-ray structural data showed that they all contain distorted eightcoordinate cations and regular octahedral anions. Attempts to prepare monodentate tertiary phosphine analogues, e.g. with PMe 3 , using a similar method were unsuccessful, since the MeCN preferentially coordinated to the hard metal centres [5] . The complexes [MF 4 (Ph 2 PCH 2 CH 2 PPh 2 ) 2 ] [MF 6 ] are also known [6] .
The formation of a trans-[TaF 4 (P n Bu 3 ) 2 ] + cation from TaF 5 and P n Bu 3 in CH 2 Cl 2 solution, identified only in situ by 19 F NMR spectroscopy, has been mentioned, but the product was not isolated, and decomposed to phosphine oxide species in a few days [7] . Here we report the successful synthesis of several new complexes of the pentafluorides with PR 3 and AsR 3 ligands, providing the first directly synthesised examples with sixcoordinate metal centres containing these soft donor pnictogen ligands.
Results and discussion

[MF 5 (PR 3 )]
The successful preparation of the target complexes is highly dependent upon the choice of solvent (as well as rigorous exclusion of moisture). Initial attempts to make PR 3 (R = Me or Ph) complexes of the pentafluorides using MeCN as solvent failed, as described in the Introduction, since the MeCN, which is present in large excess as solvent, is preferred as a ligand over the tertiary phosphine by the hard MF 5 acceptor. Dichloromethane, which was used successfully as a solvent in the synthesis of thio-or seleno-ether complexes [4] , also proved to be unsuitable for the phosphines, leading instead to [PR 3 6 ], analogous to the diphosphine complexes described recently [5] . These reactions initially precipitated the neutral [MF 5 (PMe 3 )] species which were identified by their characteristic NMR spectra. However, if the solutions were stirred for several hours at room temperature, the initial precipitate redissolved and then the solution slowly deposited a white solid. The microanalyses on several batches for both metals were in excellent agreement with expectations for a MF 5 3 , which then polymerises, making it unavailable for coordination to the phosphine.
[MF 5 (AsR 3 )]
The reaction of AsMe 3 blue-grey colour over $24 h at room temperature. The oils solidified to waxes on cooling in an ice-bath, but melted upon re-warming. Notably, the [MF 5 [5] . The instability has prevented X-ray quality crystals being obtained, but their identities have been confirmed by microanalysis and multinuclear NMR spectroscopic studies. The successful isolation and characterisation of the six-coordinate complexes with mono-phosphines and -arsines, completes our studies of soft donor complexes of niobium and tantalum pentafluorides [3] [4] [5] .
Experimental
Infrared spectra were recorded as Nujol mulls between CsI plates using a Perkin Elmer Spectrum 100 over the range 4000-200 cm À1 . 1 show resonances due to fluorosilicate anions indicating attack on the glass. All measurements, except for outsourced microanalyses, were made on freshly prepared samples within 1 day of isolation.
[TaF5(PMe 3 )]
TaF 5 (0.28 g, 1.0 mmol) was dissolved in anhydrous diethyl ether (15 mL) and PMe 3 (0.08 g, 1.1 mmol) added. Initially a clear solution formed, which deposited a white powder after $20 min stirring. The solvent was reduced to $5 mL in vacuo, and the white solid was filtered off and dried in vacuo. Yield: 0.24 g, 69%. Anal: Required for C 3 
[NbF5(PMe 3 )]
NbF 5 (0.18 g, 1.0 mmol) was added to anhydrous diethyl ether (15 mL) and stirred until a clear solution was formed ($5 min), followed by addition of PMe 3 (0.08 g, 1.1 mmol). A fine pale yellow precipitate formed slowly, and after 20 min the solution was concentrated in vacuo to $5 mL the solid was filtered off, rinsed with diethyl ether (2 mL) and dried in vacuo. 
[NbF 5 (PPh 3 )]
NbF 5 (0.18 g, 1.0 mmol) was added to anhydrous diethyl ether (20 mL) and stirred until a clear solution was formed, followed by addition of powdered PPh 3 (0.26 g, 1.0 mmol). A clear solution formed rapidly, and on stirring a precipitate slowly deposited. After 2 h. the solution was concentrated in vacuo to $5 mL and the white solid was filtered off, rinsed with diethyl ether (2 mL) and dried in vacuo. 
[TaF 5 (AsMe 3 )]
TaF 5 (0.28 g, 1.0 mmol) was added to anhydrous diethyl ether (15 mL) and AsMe 3 (0.12 g, 1.0 mmol) added. The mixture was stirred for 1 h. during which some precipitate formed. The solution was concentrated to $5 mL and the white solid filtered off and dried in vacuo. 0.25 g, 62%. Anal: Required for C 3 H 9 AsF 5 Ta (396.0): C, 9.1; H, 2.3. Found: C, 9.1; H, 2.3%. 1 
[TaF 5 (AsEt 3 )]
TaF 5 (0.28 g, 1.0 mmol) was added to anhydrous diethyl ether (15 mL) and AsEt 3 (0.16 g, 1.0 mmol) added. A clear solution formed, which was stirred for 2 h, then the Et 2 O removed in vacuo at ambient temperature and the residue pumped on (0.5 mm Hg) for 2 h. The product was a clear oil which could not be purified further and decomposed slowly at ambient temperatures. The complex was identified by low temperature NMR spectroscopy. 1 
